vomitus on her face. She had a history of medicine for depression and hyperlipidemia for two years. On postmortem inspection, there was no evidence of significant external and internal injury except for a focal subcutanous hemorrhage in the occipital area. At autopsy, the brain, weighing 1,500 gm, was soft and edematous with flattening of cerebral gyri (Fig. 1) . A large globular olfactory groove tumor, measuring 5.5 ×5.0×4.5 cm, was found and the tumor was also attached to the base of frontal lobe. The medulla was compressed anteriorly and deformed by tonsils, which were consistent with tonsillar herniation (Fig. 2) . The tumor was white gray and solid on cut sections and was well demarcated from the brain. A few foci of hemorrhages were in cut sections of the pons and medulla. All other organs were normal and no other abnormality was found. On microscopic examination, the tumor was meningotheliomatous meningioma with brain invasion (WHO grade II) (Fig. 3) . The brain parenchyme revealed marked edema. The pons and medulla revealed multifocal parenchymal hemorrhages (Fig. 4) .
Discussion
Meningiomas are common tumor accounting for 20~30% of primary intracranial tumors. 1) Most of the clinical symptoms and signs of meningiomas are caused by local effects of tumor mass. The tumors usually make some pressure on the underlying tissue with resulting damage to cortex or other parts of the brain. Meningiomas sometimes can be large enough or grow rapidly enough to produce generalized increased intracranial pressure. [1] [2] [3] It may be associated with vascular occlusion, either venous or arterial. 7) And it may provoke hemorrhage, edema, or cyst formation in neighboring tissue. 3, 8, 9) Many meningiomas, however, are asymptomatic and are incidentally identified at neuro-imaging study or at autopsy. 2, 4, 5) Incidence of meningioma found at general autopsy has been reported in the range of 1.4% to 2.4%. 4, 5) The majority of incidentally detected meningiomas have been known to be indolent. 2, 4) The autopsy cases of meningiomas which had been considered the chief cause of death are uncommon. A previous autopsy study found 172 meningiomas out of a total 11,793 autopies and only 11 of these 172 cases were directly related to patient's death. 4) Moreover, a sudden unexpected death caused by an incidental meningioma is very unusual. About dozen of autopsy cases associated with sudden death due to meningioma have been reported. [6] [7] [8] Lee et al. 7) reported a case of sudden death due to cerebral infarction associated with right frontal meningioma.
Ohaegbulam et al. 6) demonstrated that a hemorrhage in sphenoid ridge meningioma could cause a sudden death. Huh et al. 8) found pronounced edema in the brain adjacent to the tumor and assumed that peritumoral edema may be related to the sudden death by intracranial meningioma. In our case, there was also marked cerebral edema producing flattening of gyri. Peritumoral edema has been known to be associated not only with presence of coexisting psychiatric disorders but also with an increase in the morbidity and mortality of patients with meningiomas.
1, 3) Nakano et al. 3) indicated that severe edema is associated with large tumor size, tumor vasculature, brain invasion, high grade, and the specific variants such as microcystic meningiomas. Large tumor size and brain invasion could be possible causes of marked cerebral edema in our autopsy case, and the cause of the tonsillar herniation which was found at our autopsy also can be explained by large tumor and profound peritumoral edema. In forensic autopsy practices, it is important to look for evidence of cerebral herniations, especially tonsillar herniation, in cases of sudden death related to brain tumor. However, interpretation of the presence or degree of tonsillar herniation sometimes may be difficult because of the anatomical variations of the skull base and an artificial impressions occurring after death and brain fixation. Nonetheless, the tonsillar herniations can be considered as a real and significant finding if the tonsils are prominently molded and pushed anteriorly to wrap around the medulla. Hemorrhages and necrosis of parenchyma, brain swelling and other parts of brain herination can support the diagnosis of tonsillar herniation. 10) Therefore, in forensic autopsy practices, these findings should be carefully examined in cases of sudden unexpected death with brain tumor.
